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FEEDING V A L U E S  O F  C E R T A I N  F E E D I N G  
S T U F F S  
BY 
G. S. FRAPS, PH. D., CHIEF, DIVISION OF CHEMISTRY; STATE CHEMIST 
The value of feeding stuffs for feeding purposes depends upon several 
things. These include its bulk, its palatability, its ash contents, its 
suitability to the animal, its vitamine contents, its digestible protein and 
its productive value. The most important of these from the standpoint 
of a,nimal nutrition are the digestible protein and the productive value. 
DEFINITION OF TERMS 
Digestible protein.-Protein is the constituent of the feed which is 
used to form lean meat, muscle, skin, hair, and similar portions of the 
body, secretions of the body which are necessary for life, and to replace 
and repair animal tissue. The protein is equal to nitrogen multiplied 
by 6.25. 
The digestible protein is that which is digested and absorbed during 
the passage of the food through the-animal's body. The digestible pro- 
tein represents the capacity of the food to furnish material for the pro- 
duction of lean meat, or for the repair or replacement of the tissue of 
the animal body. 
It is made up  of a variety of constituents and varies in  character in 
the different feeding stuffs. In  the same feeding stuff there are usually 
several different kinds of chemical compounds in the protein. The pro- 
teins of some feeding stuffs appear to lack part of the essential con- 
stituents for the proper replacement or the repair of the animal tissues, 
and for this reason are not as effective as they should be. The investi- 
gations along this line are not yet sufficiently definite to permit satis- 
factory statements with regard to the qualities of different protein con- 
stituents in feeding stuffs. 
Productive value.-Productive value means the ability of the feeding 
stuff to furnish the material for heat, for work or for the production of 
fat. Protein, whcn digested, may be burned for the production of heat, 
or energy, or its nitrogen may be spilt off and the residues used for 
the formation of fat. Fats, when digested, may likewise be used for 
heat or energy, or may be stored up  for fat. The same is true of the 
constituents of the nitrogen-free extract and of the protein of the crude 
fiber which is diyested. 
The work of digestion consumes a certain amount of energy which 
must be furnished from that of the feed digested. Energy is also used 
for metabolic changes consequent on the digestion of the food. The 
energy left after these uses are provided for may be used for productive 
purposes and this is what is termed the productive value of a feeding 
stuff. It is the value of a feed for the purpose of producing fat, after 
all the requirements consequent on the consumption of the food have 
been deducted. The fat may be burned for heat or used for work, or 
for material production of fat  or milk. 
Feeding stuffs vary considerably in the amount of loss in the processes 
consequent upon digestion. For example, the digested constituents of 
high grade cottonseed meal have a full value for the production of fat, 
but the digested constituents of wheat straw have only one-fifth the 
value, pound for pound, of those of cottonseed meal. Feeding stuffs 
high in  crude fiber suffer a great loss in  digestion, and the productive 
value is consequently lowered. 
The productive value is calculated from the results of tests with vari- 
ous feeds, in  which the animal is first fed a measured ration sufficient 
to form a little fat. and the quantity of fat  determined. Then the ani- 
mal is fed the same ration with the addition of the feed to be studied, 
and the quantity of fat  produced again measured. The additional quan- 
tity of fat  produced is due to the addition of the feed to be studied and 
represents its fat  producing power. The productive value may be 
studied in terms of matter, such as fat, or in  terms of energy, such as 
therms. 
Ash of feeding stuffs is particularly important in  growing animals, 
as it is necessary for the formation of bones, and certain portions of it 
are also required for the blood. 
Vitamines are substances which are believed essential in the life of 
the animal, some of which appear to be absent from highly-milled ma- 
terials or from their by-products. For example, they are not present 
in polished rice. They are, however, present in seeds and in meat, and 
in the leaves of plants. It is believed there are two different groups, 
and that one group is present in  the seeds and another in the leaves. 
The relation of the matter to  animal feeding requires further invcsti- 
gation. At present the matter appears of significance chiefly in con- 
nection with pigs, although it may possibly be important in  connection 
with breeding animals. 
DIGESTION EXPERIMENTS 
The productive values and the values for the digestible protein in this 
bulletin have been calculated from the results with digestion experiments 
on sheep. The method of conducting the experiments is the same as 
that described i n  Bulletins No. 147 and 166 of this Station. The gro- 
duction coefficients were calculated as described in  Bulletin No. 185. 
Details of the experiments are given in tables in the back of this bulle- 
tin or i n  connection with the feeds described. 
COEFFICIENTS OF DIGESTIBILITY 
The coefficients of digestibility are used to calculate the digestible 
constituents of a feeding stuff, and until about ten or fifteen years ago 
the digestible nutrients were used exclusively for calculating rations in 
the feeding of animals. Developments in scientific knowledge concern- 
ing feeding stuffs have rendered the use of digestible constituents in 
feeding stuffs an antiquated method, although many people are still 
using them. The digestible nutrients do not shorn the real feeding value 
of the feeding stuff, for the reason that the nutrients digested are not 
of equal value to the animal body. 
An illustration of this may be given by comparing the digestible nu- 
trients of cottonseed meal and cottonseed hulls. These are given in 
table 1. The total digestible nutrients of 100 pounds cottonseed meal 
are 67.6, while for cottonseed hulls they are 36.3. One pound of cot- 
tonseed meal would therefore be equal to only 1.9 pounds of cottonseed 
hulls, based on the digestible nutrients. Any feeder knows that this is 
not correct, and scientific experiments have shown that it is highly in- 
correct, as cottonseed meal has a much higher feeding value. 
Table 1.-Comparison of digestible matter and productive value. 
Cottonseed 1 Cottonseed I Meal 2 Hulls. 
The productive value may be expressed, as is here done, in  terms of 
fat  which the feed is capable of producing, or, as expressed by Armsby, 
in  terms of the heat, or energy that it may produce. I n  either case, 
the productive value represents more closely the actual feeding value 
than the sum of the digestible nutrients. For example, the cottonseed 
meal is given in table 1 as having a productive value of 17.1 and the 
cottonseed hulls n productive value of 4.1. One pound of cottonseed 
meal would therefore equal in feeding value 4 .2  pounds of cottonseed 
hulls. This is confirmed by experiments. 
The misleading character of the comparison of the digestible nu- 
trients is shown clearly when money vallles are compared. If the cot- 
tonseed hulls sell for $20 per ton, and the cottonseed meal for $60 per 
ton, one pound digestible nutrients in cottonseed meal would cost 4.4 
cents and one ponnd in cottonseed hulls would cost 2.9 cents. Cotton- 
3 . 5  
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45.0 
39.2 
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2 . 6  
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0 . 6  
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Composition; protein.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 43 .2  
seed hulls are apparently cheaper than cottonseed meal. 
Ether extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crude fiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Nitrogen-free extract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
LVater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digest~ble protein. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Diqestible ether extract. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digestible crude fiber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~igest ible  nitrogen'-free' extract. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Productivevalue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
7 . 6  
11.3 
26 .0  
36.7 
7 . 7  
4 . 2  
9 . 5  
67.6 
17.1 
But if the cost of the units of productive value are compared, 
finds that one pound productive value of cottonseed meal costs 
cents, while one pound productive value of cottonseed hulls costs : 
Therefore, the cottonseed hulls a t  $20 per ton are much more exper 
than the cottonseed meal a t  $60 per ton. The comparison of the dil 
ible nutrients of the cottonseed meal and cottonseed hulls have g 
entirely misleading results. Feeders have not been willing to pay 
a ton for cottonseed hulls when the meal was sold a t  about $60. If 
productive values are correct for feeding purposes, they were rj 
If  the values based on the digedible nutrients are right, they were w: 
_ 
and should have purchased the hulls. But the values based on the  di- 
gestible nutrients are not right. If the productive values in  the hulls 
are assumed to be worth 17.2 cents, then the value per ton would be 
$14.10. During the past season roughage has sold a t  prices in er---- 
of its feeding value based upon the productive value, a t  least in Tt 
on account of the sca.rcity of roughage due to the drouth. 
DESCRIPTION O F  FEEDS AND DISCUSSION O F  RESULTS 
are 
dive 
The composition of the feeds used and the average composition 
shown in table 2: together with digestible protein and the produc-. 
value of the feeds. The coefficients of digestibility are given in table 
Table 9 contains the production of coefficients of the various feedi 
stuffs. A discussion of the individual feeding stuffs is given below. 
Table 2.-Composition and feeding value. 1 Nitro- 1 1 j m g e s  I RO- 1 ~ e k r -  
Crude gen free Water. tible . ductive ence 
fiber. extract. protein. value. No. 
Lab. 
No. 
protein'. 1 Ether 
extract. I 
Acorn kernels, dry 71.35 kernel. . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorn kernels, Red Oak group. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorn kernels, Post Oak group. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorn kernels, lresh Red Oak group. . . . . . . . . . . . . . . . . . . . . . . .  
Acorn kernels, fresh Post Oak g ~ o u p  . . . . . . . . . . . . . . . . . . . . . . .  
Shells irom 14855-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorn shells, tresh average. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorn shells, dried average. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Whole acorns, D. E. 104. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorns, dried, Red Oak group.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorns, dried, Post Oak group. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorcs, fresh, Red Oak group. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Acorns. fre:h, Post Oak group. . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alfalfa ha j ,  D. E. 84. 
Alfalfa hay, D. 15. 8B-92.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alfalfa hay, D. E. 93-97.. 
Alfalfa hay average (86:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rear grass, yucca glauca, D. E. 98.. . . . . . . . . . . . . . . . . . . . . . .  
Rear grass, 5 ucca glauca, average (drj ) . . . . . . . . . . . . . . . . . . . .  
13ear grass, j ucca qlauca, green. . . . . . . . . . . . . . . . . . . . . . . . . . .  
nect  pulp, dried, D. li. 100. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I3eet pulp, dried, average (48) . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ueet pulp, dried, average (4) 
Corn c,ohs, ground, D. E. 104 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corn cobs, ground, D. E. 9 9 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corn cobs, ground, D. E. 101 . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Corn cot)s, ground, average. . ;. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cotton burs (no seed), D. E. 95 . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cotton burs with seed, from gin, average . . . . . . . . . . . . . . . . . .  
Cottonseed, heated sced cold pressed, D. E. 89.. . . . . . . . . . . , .  
Cottonseed cold pres~ed aVCragC (14) 
cottonseed: cold pressed: average if heatEd .' : : : : : : : : : : : : : : : : 
Cottonseed feed No. 4, D. E. 107 . . . . . . . . . . . . . . . . . . . . . . . . .  
Cottonsecd feed No. 4, D. E 102 . . . . . . . . . . . . . . . . . . . . . . . . .  
Cottonseed fecd No. 4, D. 15. 101. . . . . . . . . . . . . . . . . . . . . . . .  
Cottonseed feed No. 4, average (70') . . . . . . . . . . . . . . . . . . . . . . . .  
Peanut hulls (c3mmercial) D. E. 90.. . . . . . . . . . . . . . . . . . . . . . .  
Peanut hulls, no meat, average (16) . . . . . . . . . . . . . . . . . . . . . .  
Peanut hulls, some meat, average (4). . . . . . . . . . . . . . . . . . . . . .  
Table 2.-Composition and feeding value-Continued. 
Lab. 
No. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Peanut ha), no nuts, D. E. 87 
. . . . . . . . . . . . . . . . . . . . . . . . .  Peanut hay no nuts average g) 
. . . . . . . . . . . . . . . . . . .  Peanut mezh 5 per 'cknt fiber, . E. 96. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Prairie hay D. E 85-86. 
. . . . . . . . . . . . . . . . . . . . . . . . . .  Prairie hal:  exa as average (10). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R!ce bran, D. E. 94. .  
. . . . . . . . . . . . . . . . . . . . . . . . . .  R ~ r e  bran average 52 (1917-18). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
  ice hull; D. E. 91. .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rice hulls: average (14). 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhodes grass hay, D. E. 83. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Rhodes grass hay average., 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Soapweed stem. 6. E. 102.. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Span~sh moss, D. E. 103. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spanish moss, dry, average. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Spanish moss, green, average. 1 
Discs- 
Ash. I e d ~ i e  I protein. value. Refer- ence No. 
A corns 
The investigation of the composition and digestibility of acorns was 
begun at  the request of D. T. Grisn~old of the Extension Service: A 
number of samples of acorns were collected ihrough his agency, and 
submitted to analysis, and one digestion experiment was niade. 
Analyses of tlie samples of the'acorn hulls and kernels are given in  
tables 2, 3, 4,' 5,  6, 7. 
The acorn ker~e ls  classify into two entirely different groups, as shown 
by the cl~emical composition. I n  one group, containing acorns from 
the red oak, water oak, blackjack, willow oak, and blue jack, the acorns 
are rich in fat. In the other group, containing acorns from the shin 
oa,k, !ire oak and post oak, the acorns are low in fat. The fat  content 
of the acorns of the first group is so high that it mould be practicable 
to extract it from them, if the acorns could be secured in sufficient 
quantities. 
Table 3.-Composition of acorn kernels, as dried for analysis. 
Lab. 
No. 
Sipe Springs. . . . . . . . . . . . . . . . . . .  
Black Jack and Post Oak . . . . . . . .  
Red Oak Quercus suhra 
Water o A ~ ,  Ouercus ni&; : : : : : : 
Rlack Jack, Q. manlandica main. 
\Va:er Oak. . . . . . . . . . . . . . . . . . . .  
Rlack Jarlc.. . . . . . . . . . . . . . . . . . .  
\Tillow Oak, Q: phillas. . . . . . . . . .  
Rlue Jack, Sand Jack, Q. brevi- 
fola Sargo. . . . . . . . . . . . . . . . .  
Average. . . . . . . . . . . . . . . .  
Shin Oak, Bell county.. . . . . . . . .  
Live Oak, Bell county.. . . . . . . . . .  
Live Oak, average, Uvalde Co. . .  
Post Oak, Fairficld, Texas. . . . . . .  
14855-6l~ost Oak, Quercus minor. . . . . . . .  
Average. . . . . . . . . . . . . . . . . . .  
. 14208  corns. Coryell county.. . . . . . . . .  4 .16  2 .15  3 .38  80.64 8 . 2 8  1 .99  58 .9  
13175 1 ~ v e r a g e  acorns. . . . . . . . . . . . . . . . .  1 6 . 9 1  0.541 2.581 55.811 31.511 2.621 45 .5  
Table 4.-Composition of acorn hulls, as dried for analysis. 
12780 From 12748 . . . . . . . . . . . . .  
12809 From 12770.. . . . . . . . . . . . .  
13203 Prom 13175.. . . . . . . . . . . . .  
14198 From 14194..  . . . . . . . . . . .  
14209 From 14208..  . . . . . . . . . . .  
14222 From 14214-21, inc. . . . . . .  
14294 From 14291-2-3, inc. . . . . .  
14865-6 From 14856-14855. . . . . . . .  I Average . . . . . . . . . . . . .  
Nitro- 
Protein. Ether Crude gen free Water. Ash. 1 1 extract fibre. 1 extract. 1 1 
Table 5.-Comp3sition of fresh acorn kernels. 
.+ j 
1 5  1 z E  , i l  , ,  zG .;+ s 1 5 -t 12; ~ No. -4  
. . . . . . . . . . .  . Shin Oak Bell county 2.27 2.53 
.......... Live oak'  Bell county. 3.45 5.22 
. . . . . . .  Live oak' Uvalde county., 4.69 5.59 
Post Oak: Quercus minor sargo. 5.02 4.28 
. . . . . . . . . . . . . . .  Acorn kernels. : : :] 1.67 .86 
. . . . . . . . . . . . . . . . . . . . . .  Post Oak. 5.88 8.76 
. . . . . . . . . . . . . . .  Ovencup Acorns.. 6.91 0.54 
. . . . . . . . . . . . . . . .  Average (7). 4.27 3.96 




... . . .  (Black Jack and Red Oak). 9 .OO 19.08 
. . . . . . .  Quercus subra (Red Oak) 4.98 14.18 
. . . . . .  Quercus nigra (Water Oak). 4.67 21.43 Q. manlandica main (Black Jack).. 4.90 16.03 
. . . . . . . . . . .  Q. nigra (Water Oak). 2.96 20.38 
. . . . . . . . . . . . . . . . . . . .  Black Jack. 4.65 28.15 
. . . . . . . . . . . . . . . . . . . . . .  Q Phil!as Willow Oak.. 
Q: brevifoia. Sargo, Blue Jack, 
. . . . . . . . . . . . . . . . .  Sand Jack. 5.30 22.49 
. . . . . . . . . .  Red Oak.. . .  . .  . .  . .  . . . .  . . . .  
. . . . . . . . . . . . . . . .  Average (7). 
Lab. 
No. 
Table 7.-Composition of fresh acorn hulls. 
Protein. 
. . . . . . .  From 14192 kernels. 2.28 
. . . . . . .  From 14193 kernels. 2.81 
. . . . . . .  From 14194 kernels. 2.87 
. . . . . . . . . . . . . . .  From14208 3.41 
. . . . . . . . . . . . .  Average. 2.8C 
Ether Crude gen free Water. Ash. 
extract. 1 fibre 1 2;. 1 1 I- I- I-I- 
The acorn hulls, as could be expected, are high in crude fiber,. and 
low in protein and fat. 
The acorns are variable in water content. Some of then1 contain as 
high as sixty per cent. water. 
The two groups into which the acorns are divided on account of their 
fat  content are likewise botanjcally different, one being known as the 
bitter acorns and the other as the sweet acorns. One group of oak9 
is rich in tannic acid: and the other is lorn. 
The acorns were used in digestion experiment No. 104, in connection 
with corn cobs. They were readily eaten hv the sheep. The feedin? 
value of the acorn mill depend largely upon the class of oak from which 
the acorns are derived. agcl the extent to which the acorns have dried 
out before they are gathered. It also depends to some extent on the 
amount of worms present, and the extent of their development, as some 
lots of acorns received were very rapidly eaten by the worms. The fresh 
acorns of the red oak group have about eighty-eight per cent. of the 
value of alfalfa hap, while those of the post oak group have about sixty- 
five per cent. of the d u e  of alfalfa hay. 
,4Zfalfa R a y  
Three samples of alfalfa hay were used in digestion experiments, two 
of them being used for the purpose of feeding with other feeding stuffs, 
a preliminary digestion experiment being made in each case. The al- 
falfa hay used was somewhat low in protein, and high in fiber. It was 
readily eaten by the sheep. alfalfa hay has about seventy per cent. of , 
the value of wheat bran. 
Rear Grms ( Y u c c a  CTlauca) 
Bear grass (Yucca  glaz~ca) was used in digestion experiment No. 98. 
The leaves of this grass are very tough and contain small spines along 
the edge. Although the sheep were fed on a ration not sufficient to 
maintain them, they ate only about forty per cent. of the bear grass. 
The bear grass which was eaten was digested about as well as any other 
ha? or fornge plants. Rear grass has a productive coefficient that com- 
pares favorably with other hays. But the fact that there is a <great 
waste in feeding this plant, even when chopped up as in our experiments, 
must be taken into consideration. The plant is very tough when dry. 
Beet Pulp 
Dry beet pulp was fed alone in  digestion experiment No. 100. It 
was not eaten well, about fifty per cent. being left by the sheep. It 
also gave rise to sonle digestion disturbances, or mas too laxative in 
its action. The c!i~e,~tecl beet pulp has a productive value about twelve 
per cent. greater than wheat bran and about seventy-five per cent. of 
that of corn chops. 
Corn Cohs 
Ground corn cobs were fecl alone. in  digestion experiment No. 99, 
with cottonseed meal in  experiment No. 101, anci with acorns in ex- 
periment No. 104. It was not eaten well when fed with acorns, al- 
though i t  was eaten well when fed with cottonseed meal. 
The corn cobs do not contain any digestible protein, but the digesti- 
bility of the crude fiber and of the nitrogen-free extract compare fauor- 
ably with the digestibility of hays and some other roughages. The feed- 
ing value of grouncl corn cohs is apparently high for feed of this char- 
acter, and compares favorably with prairie hap. The productive value 
seems to be higher than that of some varieties of prairie hay. It ap- 
parently has a ~ a l u e  of about eighty-three per cent. of alfalfa hay. and 
180 per cent. of cottonseed hulls. It seems to be a better feed than has 
generally been supposed. 
Cotton Bum 
Requests for the examination of cotton burs came from several sources. 
There are accumnlations, of cotton burs around every <gin, and it is 
said that co~lrs ?nat them readily. The cotton burs contain some seed 
and lint. 
I n  the digestion experiments here reported, the seed and lint was 
separated from the burs so that tl~e'diqestibility is of the burs alone. 
The burs were fed with alfalfa hay, and were eaten well by one sheep 
though not by the other. The productive value is about fifty-five per 
cent. that of alfsrlfa hay. The feeding value of cotton burs is less 
than that of prairie hay, but somewhat more than the feed value of 
cottonseed hulls, apparently about twenty-five per cent. more. 
Cold-pressed Cottonseed 
Digestion experiment No. 89 was made with cold-pressed cottonseed 
made from heated seed. The extraction of the oil from this sample 
was very poor, and the product contained eighteen per cent. oil. The 
production coefficients of all the c0nstituent.s of this sample, with the 
. 
exception of the oil, is lower than the average for cold-pressed cottonseed. 
The high contents of fat, of course, adcl considerably to the feeding 
value of the particular sample studied. According to the experiment. 
cold-pressed cottoneeed would have about eighty-five per cent. of the 
product of the same composition made from good seed. There is al- 
ways danger that poisonous substances will develop when cottonseed 
heats, though the act-ual 'cases of injury seem to be rare. 
Peanut Hay 
Peanut hay was used in  digestion experiment No. 87. It contained 
no nuts. It was eaten readily by the sheep, although some residue was 
left by one of the sheep. According to our experiments, peanut hap 
has a feeding value of about twenty-eight per cent. more than alfalfa 
hap and about ninety per cent. of wheat bran. It does not contain 
quite as much di~estible protein as alfalfa but it contains a smaller per- 
centage of crude fiber, which gives it a better feeding value. 
Peanut meal of very high grade was used in  digestion experiment No. 
96. This peanut meal is of unusually good quality, containing only 
five per cent. of crude fiber. This means that it contains only a small 
amount of peanut hulls. The constituents of this peanut meal have R 
high digestibility. Peanut meal having a larger quantity of hulls would 
have a c~rrespondin~cly lower digestibility, and lower feeding value, 
since the hulls have no value as a feed. This peanut hay has a pro- 
ductive value about ten per cent. greater than corn. 
Prairie Hay 
Prairie hay was used in  digestion experiments No. 85 and 86. It 
contains sonlewhat more crude fiber than the average Texas prairie hay, 
and has a lower digestibility and feeding value. There is always waste 
feeding prairie hay: which is difficult to take into consideration. 
Rice Bran 
Rice bran was used in digestion experiment No. 94, in connection 
with alfalfa hay. The sample used was of excellent quality and was 
eaten readily by the sheep. The digestibility of the constituents is 
close to the average previously found. 
Rice bran containing twelve per cent.. crude fiber has a productive value 
about twenty per cent. less than corn. The feeding value varies to 
some extent, as the percentage of fat  is somewhat variable. 
Rice HuZZs 
Rice hulls were fed together with alfalfa hay in digestion experiment 
No. 91. The feed was eaten well by one of the sheep, not so well by 
the other. The production coefficients found i n  this experiment are 
close to those found previously. The feeding value of rice hulls is 
very low, being about forty-eight per cent. of cottonseed hulls and 
twenty-three per cent-. of alfalfa. 
Rhodes Grass Hay 
Rhodes grass hap was used in  digestion experiment No. 82. The hay 
mas eaten readily by one of the sheep, but not by the other. The dipest- 
ibility of the hay eaten is quite close to that of the other hay. The 
productive value of the sample tested is higher than the average for 
Texas prairie ha?, and is equal to alfalfa hay. 
Soapweed Stem 
The hard wooden stem of the soapweed, which has been shredded, was 
fed with cottonseed meal in experiment No. 102. The protein was not 
well digested: but the digestibility of the nitrogen-free extract is about 
the same as, for hays. The productive value is about eighty per cent. 
that of Texas prairie hay and sixty-seven per cent. of alfalfa hay or 
forty-five per cent more than cottonseed hulls. The soapweed stem was 
eaten well by the animals. 
Rpanish. Moss 
Spanish moss was fed in  connection with cottonseed meal in  digestion 
experiment No. 103. It .was eaten well by the animals, and had a 
good digestibility. The productive value of the Spanish moss dried to 
about nine per cent. water content is about twenty per cent. more than 
that of alfalfa hay, although it contains no digestible protein. The 
sample used consisted of the green Spanish moss, which was collected 
and allowed to dry. It is possible that the dry Spanish moss which has 
died on the trees would have a much lower digestibility. According to 
this experiment, Spanish moss is well worth using as a feed if it can 
be secured a t  no great expense. The green Spanish moss has a pro- 
ductive value about ten per cent. more than cottonseecl, hulls, and about 
fifty per cent. that of a,lfalfa hay. 
Analyses and other work in  connection with this bulletin has been 
done by W. T. P. Sprott, Charles Buchwald, T. B. Leith, G. B. Smith, 
and other members of the staff. 
Table 8.-Per cent digested. 
Lab. i 
No. 
Protein. I I 
Acorns, whole, D. E. 104, 14855-6- 
65-6 . . . . . . . . . . . . . . . . . . . . . . . . .  0 
12601-2 Alfalfa hay D E. 84.. . . . . . . . . . . .  70.38 
14952-3 .4lfalfa hay: D: E. 88-92. . . . . . . . . .  64.37 
14034-5 Alfalfa hay, D. E. 93-97.. . . . . . . . .  70.93 
Alfalfa hay, average . . . . . . . . .  75.3 
14565-6 Bear grass yucca qlauca, D. E. 98. 
14714-5 Beet p ~ l p , ~ ~ .  E. f00. . . . . . . . . . . . .  
Beet pulp, average. . . . . . . . . . .  
. . . .  Corn cobs, ground, D. E. 99.. 
. . . . . . . . . .  Corn cobs, average. 
. . . . . . . . . . .  Cotton burs, D. E. 95 
Cottonseed (heated seed) cold 
. . . . . . . . . . . .  pressed, D. E. 89 . .  
Cottonseed feed, 13 per cent fiber, 
D .E . lO1 . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . .  Peanut hulls D E 90 
. . . . .  Peanut hulis, iveiage (2). 
. . . . . . . . . . . . .  0 Peanut hay, D. E. 87 
Peanut hay no nuts average. . 
Peanut meal, 5 p'er cent fiber, D-E. 
96 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . .  Peanut meal: average.. 
Prairie hay D. E. 85-86. . . . . . . . . .  
. . . . . . . . .  ~rair;; hav average 
Rice bran D E 94 
~ i c e h u l l < ~ : ~ : b l : : : : : : : : : : : : : :  
Rhodes grass hav D. E. 83. . . . . . .  
~ h o d e s  grass, D: k. 82. . . . . . . . . . . . .  
Soap weed root. D. E. 102. . . . . . . .  




Crude gen free Ash. 
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-.058 
-.010 
Acorns D E 104 . . . . . . . . . . . . . .  
~l fa l fa 'hay  D E '84. . . . . . . . .  
Alfalfa hay' D' E' 88-92: : . . . . . . . .  
Alfalra hay' D' E: 93-97.. . . . . . .  .'. 









14283-4 . . 
12716-7 
Bear grass, yucEa glauca, D. E. 98. -085 
. . . . . . . . . . . .  Beet pulp D. E. 100. 1 .I30 
~ e e t  average., . . . . . . . . .  .I22 
Corn coSs ground, D. E. 99.. . . . . .  0 
. . .  Corn kobs, ground, average. .044 
Cotton burs D. 1.7. 95 . . . . . . . . . . .  .066 
Cottonseed, ' heated, cold pressed, 
D.E.89  . . . . . . . . . . . . . . . . . . . .  .I32 
Cottonseed, cold pressed, aver- 
age . . . . . . . . . . . . . . . . . . . . . . .  .I75 
Cottonseed feed, 13 per cent fiber, 
D.E.lO1 . . . . . . . . . . . . . . . . . . .  .206 
Peanut hulls, commercial, D. E. 90 .I02 
Peanut hulls, commercial, aver- 
. . . . . . . . . . . . . . . . . .  age (2). .I24 
Peanut hay, no nuts, D. E. 87.. . . .  ,158 
Peanut hay, no nuts, average. . .I50 
Peanut meal, 5 per cent fiber, D. E. 
96 . . . . . . . . . . . . . . . . . . . . . . . .  .222 
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I Pralrie hay, average. . . . . . . . . .  






























































R h o d e s g r a s s h a y D E . 8 2  . . . . .  
Rhodes grass hay: D: E. 83. . . . .  
. . . . . . . . . . . . .  Rhocles grass hay 
. . . . . . . . . . . . . .  Rhodes grass ha3 
. . . . . . . . . . . . . .  Average (4). 
. . . . . . . . . .  Green Sranish moss.. 
. . . . . . . . . . .  Gray Spanish moss:. 
. . . . . . . . . . . .  Mixed Spanish moss 
. . . . . . . . . .  French Spanish moss.. 
. . . . . . . . . . . . . . . .  Spanish moss.. 
Spanish moss, D. E. 103. . . . . . . .  
. . . . . . . . . . . . . . . . .  Average. 
. . . . . . . . . . . .  Black Spanish moss. 
. . . . . . . . . . .  Green Spanish moss. 
. . . . . . . . . .  Fresh Spanish moss.. 
. . . . . . . . . . . .  Fresh Spanish moss. 
. . . . . . . . . . . . . . . .  ,4verage.. 
Rice bran, 12 per cent fiber, 
average . . . . . . . . . . . . . . . . . . .  
Rice bran, 15 per cent fiber, 
average. . . . . . . . . . . . . . . . . . .  
Rice hulls, D. E. 91.. . . . . . . . . . . . .  
Rice hull., average.. . . . . . . . . .  
Rhodes grass hay, D. E. 83. . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Rhodes grass hay, average. . . .  
Soap weed root. D. E. 102. . . . . . . .  



















Table 10.-Average composition of feeds.-Continued. 
Lab 
N ~ :  i Protein. Ether Crude gen free Water. 1 1 extract.l fibre. 1 ::EL;.! 1 Ash. 
994 Bear grass. . . . . . . . . . . . . . . . . . . .  
13084 Rear grass, dry (yucca glauca). .. 
13805 Bear grass (lucca glauca) . . . . . . .  
. . . . . .  16060 Rear grass (yucca glauca). 
14565-6 Bear grass, D. E .  98 (yucca 
glauca) . . . . . . . . . . . . . . . . .  I . Average (4). . . . . . . . . . . . . . .  
13805 Green bear grass.. . . . . . . . . . . . . .  
16060 Green bear grass. . . . . . . . . . . . . . .  
Average. . . . . . . . . . . . . . . . . .  
19189 Ground cotton burs.. . . . . . . . . . .  
15524 Cotton burs from gin.. ......... 
14223-4 Cotton burs, seed removed, D. 
. . . . . . . . . . . . . . . . . .  E.95. 
14299 Cotton burs.. . . . . . . . . . . . . . . . . .  
. . . . . . . .  14303 Cotton burs from bolls. 
19190 Ground cotton burs.. . . . . . . . . . .  
Average. ................. 
14229 Seed and lint from burrs. 14223 
......... 14301 Leaves, etc., fron gin. 
Table 11.-Composition excrement. 
I I I I 1 I I 
Lab 
NO: 1 Protein. Ether extract. Crude fibre. gen free Water. Ash. 1 ey:i.! 1 
Sheep No 1 D E 83 
s h e e p N o : 2 ; D : ~ : 8 3 : : : : : : : : : :  
Sheep No.2 ,D.  E. 84 . . . . . . . . . .  
Sheep No. 3, D. B. 84. .  ........ 
Sheep No 2 D E 85 . . . . . . . . .  
sheep NO:$ D: E: 8;: ......... 
Sheep No. 2, D. E. 8 6 . .  . . . . . . . .  
Sheep No. 3, D. E. 86. .......... 
Sheep No 1 D E 87 
Sheep No' 2' D' E' 87' ' ' ' ' ' ' ' ' ' 
iheepNo:2:  D: ~ : 8 8 : : : : : : : : : :  
Sheep No. 3, D. E. 88 . .  . . . . . . . .  
Sheep No. 2, D. E. 89 . .  . . . . . . . .  
Sheep No. 3, D. E. 89 ......... 
Sheep No. 2, D. E. 90. .  . . . . . . . .  
Sheep No. 3, D. E. 90.. . . . . . . . .  
. . . . . . . . .  
........ 
. . . . . . . .  
Sheep No. 3. D. E. 95. .  ........ 
Sheep No. 2, D. E. 97. .  . . . . . . . .  
Sheep No. 3, D. E. 97. .  . . . . . . . .  
. . . . . . . .  
. ........ 
Sheep No 2 D E 100 . . . . . . . .  
Sheep NO: 3: D: E: 100: ........ 
Sheep No. 2, D. E. 101.. . . . . . . .  
. . . . . . . . .  S h e e ~  No. 3, D. E. 101 
Sheep No 2 D E 102 . . . . . . . .  
sheep No: 3: D: E: 102:. ....... 
FEEDING VALUES OF CERTAIN FEEDING STUFFS . 19 




























































































SheepNo.2,D.E.103 . . . . . . . . .  
Sheep No 3 D E . 103 . . . . . . . . .  
S h e e p ~ o : 2 : ~ : ~ . 1 0 4 :  . . . . . . . .  
Sheep No 3 D E 104 . . . . . . . . .  
sheep NO: 1: D: E: 83 . . . . . . . . . .  
SheepNo.2 ,D.E .83  . . . . . . . . . .  
Sheep No . 2, D . E . 85 . . . . . . . . . .  
Sheep No . 3, D . E . 85 . . . . . . . . . .  
Sheep No . 2, D . E . 86 . . . . . . . . . .  
Cheep No 3 D E 86 
~ h e e ~ ~ o ' 2 ' ~ ' ~ : 8 7 : : : : : : : : : :  
Sheep NO: 2: D: E . 90 . . . . . . . . . .  
Sheep No . 2, D . E . 91 . . . . . . . . . .  
Sheep No . 3, D . E . 91 . . . . . . . . . .  























































































































































Sheep No . 3, D . E 93 . . . . . . . . . .  
Sheep No . 3, D . E . 94 . . . . . . . . . .  
Sheev No . 2, D . E . 95 . . . . . . . . . .  
Sheep No . 3, D . E . 95 . . . . . . . . . .  
Sheep No . 2, D . E . 96 (peanut 
meal) . . . . . . . . . . . . . . . . . . . . .  
Sheep No . 2, D . E . 96 (alfalfa) ... 
Sheep No . 3, D . E . 96 (peanut 
meal) . . . . . . . . . . . . . . . . . . . . .  
Sheep No . 3, D . E . 96 (alfalfa)-, . 
Sheep No . 3, D . E . 97 . . . . . . . . . .  
SheepNo. l ,D.E .98  ........... 
Sheep No . 2, D . E . 98 . . . . . . . . . .  
Sheep No . 2, D . E . 99 . . . . . . . . . .  
Sheep No . 1, D . E . 99 . . . . . . . . . .  
Sheep No . 3, D . E . 100 . . . . . . . . .  
Sheep No . 4, D . E . 100 . . . . . . . . .  
Sheep No . 1, D . E . 101 . . . . . . . . .  
Sheep No . 2, D . E . 101 . . . . . . . . .  
Sheep No . 1, D . E . 102 . . . . . . . . .  
Sheep No . 2, D . E . 102 . . . . . . . . .  
Sheep No . 1, D . E . 103 . . . . . . . . .  
Sheep No . 2, . E . 103 . . . . . . . . .  
Sheep No . 2, D . E . 104 . . . . . . . . .  





















































Table 13.-Nutrients fed. digested and excreted. in grams per period . 
Crude 
fiber . 
















































































































































































Digestion Period No . 83 With 
Rhodes Grass Hay . 
Sheep No . 1- 
. . . . . . . . . . . . . . . .  Fed.5600 gms . No . 12508.9 
. . . . . . . . . . . . . . .  . Resldue 3009 gms . No 12539 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  . . Excreted 901.8 gms No 12559 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
. . . . . . . . . . . . . . . . . . . . . . .  Percentage digested 
Sheep No . 2- 
. . . . . . . . . . . . . . . . . . . . . . . .  Total fed 5600 gms 
. . . . . . . . . . . . . . . .  Residue 164 gms . No . 12540 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  Excreted 2426.7 gms No . 12560 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
. . . . . . . . . . . . . . . . . . . . .  Percentaee digested 
Average 6ercentage ~ h o d e s  grass hay 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  digested 
Digestion Period No . 84 With 
Alfalfa Hay . 
Sheep No . 2- 
. . . . . .  Fed 4200 gms alfalfa hay, No . 12601.2 
. . . . . . . . . . . . .  Residue 15 gms No.-discarded 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Excreted 1746 gms . No . 12707 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
. . . . . . . . . . . . . . . . . . . . . . .  Percentage digested 
Sheep No . 3- 
. . . . . . . . . . . . . . . . . . . . . . .  Total fed 4200 gms, 
Residue 11 gms . No . -discarded . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1539 gms . No . 12708 . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
. . . . . . . . . . . . . . . . . . . . . . .  Percentage digested 
Average percentage alfalfa hay digested . . . . . .  
Digestion Period No . 84 With 
Sheep No . 2- 
. Fed 4200 gms . alfalfa No 12601.2 . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Residue 15 gms 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1746 gms . NO . 12707 . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
Percentage digested . . . . . . . . . . . . . . . . . . . . . . .  
Sheep No . 3- 
Totalfed4200 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Residue 11 gms 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1539 gms . No . 12708 . . . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested . . . . . . . . . . . . . . . . . . . . . . .  











































Digestion Period No. 85 With Prairie Hay. 
Sheep No. 2- I i I l I  
Table 13.-Nutrients fed, digested and excreted, in grams per period.-Continued. 
Fed.4200 gms. No. 12716-7. . . . . . . . . . . . . . . . .  223 02 88.20 1372.14 1927.80 296.10 




Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  169.49 62.83 1074.81 1481.61 221.72 
Excreted 1822.3 gms. NO. 12718. . . . . . . . . . .  .I 121.371 35.351 552.881 824.96/ 187.15 
Crude gen free Ash. 
fiber. extract. 
I---- I I 
-----
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 48.12 27.481 521.921 656.651 34.57 
Percentage digested. . . . . . . . . . . . . . . . . . . . . .  . I  28.38 43.731 48.59 44.341 15.59 
Sheep No. 3- I I I I I 
Total fed 4200 gms.. . . . . . . . . . . . . . . . . . . . . . .  223 02 88.20 1372.14 1927.10 296.10 
Resrdue 936 grns. NO. 12723. . . . . . . . . . . . . . . .  1 50 : 081 24.90 298.68) 432.401 69.54 
Eaten. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '172.94 63 3 0 6  
Excreted 2016 gms. NO. 12719. . . . . . . . . . . . . I  142.531 301241 642: 3 0  8k4: 921 191.72 
Digested. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~/33.06/431.161610.4813484 
. . . . . . . .  Percentage digested from prairie hay. 17.591 52.221 40.181 40.831 15.38 
. . .  Average percentage prairie hay digested. 
. . . . . .  Average percentage digested, D. E. 86. 
A v e a e 8 5 - 8 6  . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digestion Period No. 86 With Prairie Hay. 
Sheep No. 2- I 1 I 1 I 
Fed 5600 gms.No. 12716-7 . . . . . . . . . . . . . . . .  
Residue 1912 gms. No. 12728.. . . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 18940 gms. No. 12724. . . . . . . . . . . .  
,---- 
Digested.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . .  Percentage digested. .... .-. 1 34 .21  48.35 53 .58  49 .68  19.72 
Sheep No. 3- 
. . . . . . . . . . . . . . . . . . . . . . .  Percentagedigested I 31.131 52.391 42.461 42.171 16.36 
Average percentage prairie hay digested. . . .  32.67 50.371 48.02 45.931 18.04 
Total fed 5600 gms.. . . . . . . . . . . . . . . . . . . . . .  . I  297.36 
Residue 2693 gms. No. 12729.. . . . . . . . . . . . . .  127.11 
Digestion Period No. 87 With Peanut Hay. ' 
Sheep No. 1- 





Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 17.52.7 gms. No. 12725. . . . . . . . . . .  
Fed 4200 gms. No. 12019-20. . . . . . . . . . . . . . . .  i 400.68 111 .721 900.06' 1927.38 569.94 
Residue 402 gms. No. 12923. . . . . . . . . . . . . . . .  : 24.36 6.55 65.891 11 1 . 6 8  175.35 
170.25 
117.27 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  376.32 105.17 834.17 1815.70 394.59 






- - -  
Digested. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . I  249 -041 57 .77  511.121 1411.851 69 -31 






Sheep No. 2- 





Total fed 4200 gms.. . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Residue 0 gms. No. 12924.. . . . . . . .  . . . . . .  . . . . . .  . . . . . .  
. .  Excreted 1570.3 gms. No. 12922. . . . . . . .  : : : : 1 
Digested. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I - 2 ~ ~ 5 4 3 6  477.65 1471.05 xG 
Percentage digested. . . . . . . . . . . . . . . . . . . . . .  67.91 48. 6 7  53 . 0 7  76.33 26.55 
Average percentage peanut hay digested. . .  . I  67.04 51 .82 57.17 77.06 22.06 
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Table 13.-Nutrients fed, digested and excreted, in grams per period.-Continued. 









Digestion Period No. 88 With 
Alfalfa Ha 
Sheep No. 2: 
Fed 4200 gms. No. 12952-3. . . . . . . . . . . . . . . .  
Residue 11 gms. No. 952-3. . . . . . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 2083.1 gms. No. 12954. . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested. . . . . . . . . . . . . . . . . . . . . .  c 
Sheep No. 3- 
Total fed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Residue 
Excreted 2083.3 gms. No. 12955. . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested. . . . . . . . . . . . . . . . . . . . . . .  
Average percentage alfalfa hay digested.. . . . .  
Digestion Period No. 89 With 
Alfalfa Hay and Cold Pressed Cottonseed 
From Burned Seed. 
Sheep No. 2- 
Fed 2100 gms. alfalfa hay No. 12952-3. . . . . .  
2100 gms. cold pressed cottonseed No. 
12965-6 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . .  Total fed 4200 
Excreted 1567.6 gms. No. 12967. . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from alfalfa. . . . . . . . . . . . . . . . . . . . . .  
Digested from cold pressed cottonseed. . . . . . .  
Percentage digested. . . . . . . . . . . . . . . . . . . . . . .  
Sheep No. 3- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total fed. 
Excreted 21981 gms. No. 12968. . . . . . . . . . . . .  
Digested. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from alfalfa. . . . . . . . . . . . . . . . . . . . . .  
Digested from cold pressed cottonseed. ...... 
Percentage digested from cold pressed cotton - 
seed ............................... 













































































































































Table 1 3 . N u t r i e n t s  fed, digested and excreted, in grams per period.-Continued. 
Nitro- 
Protein. 
, Digestion Period No. 90 With 
Peanut Hulls and Alfalfa Ilay. 
Sheep No. 2- 
Fed 2100 gms. Peanut hulls No. 12976-7.. ... 1 157:081 34.861 1202.041 491.611 63.63 
. . . . . . . .  2100 gms. alfalfa No. 12952-3. 238 98 31.92 816.06 715.89 161.49 
---- 
...... . . . . . . . . . . . . . . . .  Total fed 4200 gms.. 396.06 66.78 2018.10 1207.50 275.12 
Residue 101 g m ~ .  No. 13200 peanut hulls. . 1 -----5 .23  0 .76  66.32 19.48 2.73 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Eaten 390.83 66.02 1961.78 1188.02 222.39 
. . . . . . . . . .  Excreted 2377-1 gms. No. 12978.. 161.17 25.67 1426.97 493.96, 114.81 
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229.66 40.35 524.81 694.06 107.58 
. . . . . . . . . . . . . . . . . . . . .  Digested from alfalfa. 153.83 12.44 389.51 447.93 79.95 
-----
.... . . . . . . . . . . .  Digested from p e a k  hulls.. I. 75. 8i 27 . 9 j  135.3. 240. li 27.63 
Percentage digested. . . . . . . . . . . . . . . . . . . . . . .  1 49.94; 81.85 11.92 66.14i 45.34 
Percentage digested from peanut hulls eaten.. 151.85 34.10 1135.72 372.13 60.93 
Sheep No. 3- 1 I I I I 
. . . . . . . . . . . . . . . . . . . .  Total fed 4200 gms.. 
Excrcled 2620.8 gms. No. 12979.. . . . . . . . .  
Average percentage peanut hulls digested. : . . I  43.431 82.031 7.66) 57.571 34.81 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
. . . . . . . . . . . . . . . . . . . . .  Digested from alfalfa.. 
. . . . . . . . . . . . . . .  Digested from peanut hulls.. 
. . . . . . . . . . . . . . . . . . . . . .  Percentage digested. 
Digestion Period No. 91 With 
Rice Hulls and Alfalfa Hay. 
Sheep No. 2- 
. . . . . .  Fed 2100 gms. rice hulls No. 13192-3.. 13.23 850.08 600.60 408.87 






. . . . . . . . . . . . . . . . . . . . .  Total fed 4200 gms.. 301.35 45.15 1666.14 1316.49 570.36 
Residue 40 gms. alfalfa No. 12952-3. . . . . . . . .  1 4.551 -601 15.541 13.641 3.08 
. . . . .  1281 gms. rlre hulls No. 131 96. 49.32 11.02 501.77 376.36 246.34 
- -  
Total inres idue . . . . . . . . . . . . . . . . . . . . . . . . . . .  53.87 11.62 517.31 390.00 249.42 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . .  247.48 33.53 1148.83 926.49 320.94 
x c r e e 2 6 m s . o . 1 1 9 4  . . . . . . . . . . .  1 93.74 1 8 . 1 i '  764.04 376.01 162.92 
41.10 
12.44 
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  153.69 15.41 384.79 550 41 158.02 
. . . . . . . . . . . . . . . . . . . . . . .  Digested from alfalfa. 151.371 1 12.211 382.09 439:401 78.43 
------ 
. . . . . . . . . . . . . . . . .  Digested from rice hulls... 1 2.34 3.201 2.701 ill. 011 79.59 
430.42 
384.51 
- - -  
28.66 40.91 
82.211 3.40 
Sheep No. 3- I I I I I 
688.84 
447.93 
Percentage digested from rice hulls. . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Alfalfa eaten 
. . . . . . . . . . . . . . . . . . . . . . . . .  Rice hulls eaten.. 
Total fed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  301 35 45.15 1666.14 1316.49 570.36 





17.78 I .OO O . R  49.51 48.98 
234.43 31.32 800.52 2702.25 158.41 
13.05 2.21 348.31 1224.24 162.53 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Eaten 298.90 44.61 1651.25 1300.80 60.45 
. . . . . . . . . . . .  Excreted 2979.5 ams. No. 13195. 152.851 24.731 1321.111 782.12 515.16 
15.44 
24.27 
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Digested from alfalfa. 
-- 
.... . . . . . . . . . . . . . . .  Digested from rice holls. 70.751 0 
. . . . . . . . .  Percentage digested from rice hulls. 1 01 58.661 01 12.091 0 
Average percentage rice hulls digested. . . .  I 8.891 79.331 0.401 30.801 24.49 
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Table 13.-Nutrients fed. digested and excreted. in grams per period.-Continued. 






































263.3 1 93.30 
92.74 
Digestion Period No . 92 With 
Alfalfa Hay . 
Sheep No . 2- 
Fed 4200 gms No 12952-3 . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  Excreted 20650 g h s  . NO . 13211 
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested . . . . . . . . . . . . . . . . . . . . . . .  
Sheep No . 3- 
Totalfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Excreted 1680.6 gms . No . 13212 
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . .  Percentage digested 
Average percentage alfalfa digested . . . . . . . . . .  
. . . . . . . . . . . . . . .  Average of Periods 88 and 92 
Digestion Period No . 93 With Alfalfa Hay . 
Sheep No . 2- 
. Fed 4200 gms No . 14034-5 . . . . . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. Excreted 1636 gms No . 14036 . . . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested from alfalfa . . . . . . . . . . . .  
Sheep No . 3- 
Totalfed4200 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. Residue 1257 gms No . 14195 . . . . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1326 gms . No . 14037 . . . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage diqested . . . . . . . . . . . . . . . . . . . . .  
Average perce'ntage aifalfa Period 93 . . . . . . . .  
Average percentaqe alfalfa'digested Period 97 
~ v e r a g e  percentLge alfalfa hay digested, 93 
and 97 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digestion Period'No . 94 With 
Rice Bran and Alfalfa . 
Sheep No . 2- 
Fed 2100 gms . rice bran No . 14186-7 . . . . . . . .  
2100 gms . alfalfa No . 14034-5 . . . . . . . . . .  
Totalfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1606.9 gms . No . 14188 . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from alfalfa . . . . . . . . . . . . . . . . . . . . . .  
Digested from rice bran . . . . . . . . . . . . . . . . . . . .  
Percentage digested from rice bran . . . . . . . . . .  
Sheep No . 3- 
Total fed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1698.5 gms . No . 14189 . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from alfalfa . . . . . . . . . . . . . . . . . . . . . .  
Digested from rice bran . . . . . . . . . . . . . . . . . . . .  
Percentage digested . . . . . . . . . . . . . . . . . . . . . . .  













































































































































































F.EEDING VALUES OF CERTAIN FEEDING STUFFS .










































Digestion' Period No . 95'With 
CottonIBurs and Alfalfa . 
Sheep No . 2- 
Fed2100gms.bursNo.14223-4 ......... : .. 
. . . . . . . . . . .  2100 gms . alfalfa No 140346 
................................ Total fed 
. ............ Excreted 1827.4 gms No . 14225 
................................. Digested 
. . . . . . . . . . . . . . . . . . . . . .  Digested from alfalfa 
.................. Digested from cotton burs 
. . . . . . . .  Percentage digested from cotton burs 
Sheep No . 3- 
................................ Total fed 
... Residue 1054 gms . No . 14290 (cotton burs) 
................................... Eaten 
. ........... Execreted 1509.5 gms No . 14226 
Digested ................................. 
...................... Digested from alfalfa 
.................... Eaten from cotton burs 
.................. Digested from cotton burs 
. . . . . . .  Percentage digested from cotton burs 
.... Average percentage cotton burs d~gested 
Digestion Period No . 96 Wilh 
Peanut Meal and Alfalfa Hay . 
Sheep No . 2- 
..... Fed 2100 gms . peanut meal No . 14283-4 
. . .......... 2100 gms alfalfa No 14034.5 
................................ Totalfed 
. .............. Residue 105 gms No . 14034.5 
............................. Alfalfa eaten 
............................... Total eaten 
. . . . . . . . . . . .  Excreted 1290.5 gms No . 14285 
......................... . . . . . .  Digested .-. 
...................... Digested from alfalfa 
................. Digested from peanut meal 
Percentage digested from peanut meal . . . . . . .  
Sheep No . 3- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total fed 
Res~due 6 gms . No . 14034.5 . . . . . . . . . . . . . . .  
................ Alfalfa eaten ............ , 
Eaten ................................... 
............ Excreted 1115.1 gms . No . 14286 
................................. Digested 
...................... Digested from alfalfa 
................. Digested from peanut meal 
....... Percentage digested from peanut meal 






















































































































































































Table 13 .Nut r ien t s  fed. digested and excreted. in grams per period.-Continucd. 
Nitro- 
Crude gen free As 1 1 2% . 1 fiber . 1 extra:t . 1 . 
Digestion Period No . 97 With Alfalfa Hay . I I I 1 I 
Sheep No . 3- I I I 
Sheep No . 2- 
. . . . . . . . . .  Fed 42C0 pms . alfalfa No . 14034.5 
. . . . . . . . . . . .  . Excreted 1742.0 gms No . 14302 
Digerted . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Percentage digested from alfalfa 






. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  Residue 19 . gms . No . 14322 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Eaten 
. . . . . . . . . . .  . Excreted 1776.0 gms No . 14307 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Digested 
. . . . . . . . . . . .  Percentage digested from alfalfa 
. . . . . . . . . .  Average percentage alfalfa digested 
Sheep No . 1- I I I I I 
'Fed4200gm~.~0.14565-6 . . . . . . . . . . . . . . . .  286.7 84.8 1622.9 1570.0 356.2 
. . . . . . . . . . . . . . .  . Residue 2660 gms . No 14579 16.01 54.5 1003.6 107.20 149.8 
- ---














Digested ................................. -4.6 433.0 328.8 138.6 
. .. . . . . . . . .  . Percentage digested from bear grass 5 1 0 1 69 1 6 6  o 2  67.15 













Digestion Period No . 99 With 














. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  'Total fed 
. . . . . . . . . . . . . .  . Residue 2040 gms No . 14560 
.Eaten. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  ~xcrete'd 712.5 gms . No . 14568 
.Digested ................................. 
,Perter, tage digested from bear grass . . . . . . . . .  
Average percentage bear grass digested . . . . . .  





























. . . . . . . . . . . . . . . .  . Fed 4200 gms . No 14584-5 
. . . . . . . . . . . . . . .  . . Residue 2760 gms No 14708 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Eaten . ,  
............. . . Excreted 880.0 gms No 14586 
................................. Digested 





















. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
.Total fed 
. . . . . . . . . . . . .  ~ e s ~ d u e  2840: 0 gms . No . 14707 
............................... 
'Eaten 
............. . ~xcrete'd' 700.8 gms No . 14587 
................................. 'Digested 












































































Table 13.-Nutrients fed, digested and 
Digestion Period No: 100 With 
Beet Pulp (Dned). 
Sheep No. 3- 
Fed 4200 ems. No. 147145; ................ 
Residue 2405 gms. No. 14/32., . . . . . . . . . . . . .  
Eaten ................................... 
Excreted 4649 gms. No. 14716.. . . . . . . . . . . . .  
Digested ................................. 
Percentage digested from beet pulp.. . . . . . . . .  
Sheep No. 4- 
Toialfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Residue 2375 gms. No. 14733.. . . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 318.6 gms. No. 14717.. ........... 
Digested.. ............................... 
Percentage digested from beet pulp.. . . . . . . . .  
k ~ v e r a g e  percentage beet pulp digested.. . . . . .  
Digestion Period No. 101 With 
Ground Corn Cobs and Cottonseed Meal. 
Sheep No. 1- 
Fed 2800 gms. cobs No. 14775-6.. .......... 
1400 gms. cottonseed meal No. 14777-8. . 
Totalfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Residue 380 gms. No. 14791.. .............. 
Eaten. . . . . . . . . . . . . . . . . . . .  .C . . . . . . . . . . . . .  
Excreted 1601 gms. No. 14779. ............. 
Digested.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from corn cobs 14584y5 (2420 gms.) . 
Digested from cottonseed meal. ............ 
Percentage digested from cottonseed meal. . . .  
Sheep No. 2- 
Totalfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Res~due 105 gms. No. 14792.. .............. 
Eaten ................................... 
Excreted 1728 gms. No. 14780. ............. 
Diqested.. ............................... 
Digested from corn cobs 14584-5 (2695 gms.) . 


































































Perce~ tage digested from cottonseed meal.. . I 87.43 














































8 .8  




































51 1. t, 
- -  
386.4 
72.1 




























10.0 ( 58.44 
100.00 55.32 
Table 13.-Nutrients fed, digested and excreted, in 
Digestion Period No. 102 With 
Soap Weed Root and Cottonseed Meal. 
Sheep No. 1- 





















































































































































3 .4  
822.5 
367.5 








1400 gms. cottonseed meal No. 14797-8. . 
Totalfed ................................ 
Residue 218 gms. No. 14822 (soap1weed). . . . . 
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1876.5 gms. No. 14799. . . . . . . . . . . . 
Digested.. . . . . . . . . . . . . . . . . 4 . .  . . . . . . . . . . . . 
Digested from cottonseed meal Period 101 . . . 
Soap w e e d e a t e n . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested fromIsoap weed root.. . . . 
Sheep No. 2- 
Totalfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Residue 155 gms. No. 14833 (root weed). . . . . 
Eaten ................................... 
Excreted 2011 gms. No. 14800, . . . . . . . . . . . . . 
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from cottonseed meal, Period 101. . 
Soap w e e d e a t e n . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Percentage digested from soap weed. . . . . . . . . 
Average percentage soap weed digested. . . . . . 
Digestion Period No. 103 With 
Cottonseed Meal and Spanish Moss. 
Sheep No. 1- 
Fed 2100 gms. moss No. 14835-6. . . . . . . . . . . 
2100 gms. cottonseed meal No. 14837-8. . 
Totalfed .........................-...... 
Residue 102 gms. No. 14848, 1-3 meal. . . . . . . 
and2-3moss . . . . . . . . . . . . . . . . . . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted1613.0gms.No.14839 . . . . . . . . . . . .  
Digested.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Eaten cottonseed meal. . . . . . . . . . . . . . . . . . . . 
D~gested from cottonseed meal (2066 gms.) 
Period 102. . . . . . . . . . . . . . . . . . . . . . . . . . . 
Digested from Spanish moss eaten. . . . . . . . . . 
Span~sh moss eaten. . . . . . . . . . . . . . . . . . . . . 
Percentage digested from Spanish moss. . . . . . 
Sheep No. 2- 
Total fed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
R e d u e  Spanish moss. . . . . . . . . . . . . . . . . . . . . 
Residue 80 gms. No. 14849, 13 meal.. . . . . . . 
and 2-3 moss 26.6 gms. cottonseed meal. 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1464 gms. No. 14849. . . . . . . . . . . . . . 
Digested ................................. 
Cottonseed meal eaten., . . . . . . . . . . . . . . . . . . . 
Digested from cottonseed meal. . . . . . . . . . . . . 
Sparish moss eaten. . . . . . . . . . . . . . . . . . . . . . 
Digested from Spanish moss.. . . . . . . . . . . . . . . 
Percentage digested. . . . . . . . . . . . . . . . . . . . . . . 


































































































This bulletin contains a discussion of the composition and feeding 
value, based on digestibility, of acorns, alfalfa, bear grass, beet pulp, 
corn cobs, cotton burs, cottonseed feed, peanut hulls, peanut hay, peanut 
meal, rice bran, rice hulls, Rhodes grass, soapweed stem and Spanish 
moss. There are two groups of acorns, one of which is high in fat 
and the other low in fat. 
- Table 13.-Nutrients fed, digested and excreted, in grams per period.-Continued. 
. 
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Digestion Period No. 104 With 
Ground Corn Cobs and Acorns. 
Sheep No. 1- 
Fed 3080 gms. No. 14853-4. . . . . . . . . . . . . . . . '  
799 gms. acorn kernels No. 14855-6. . . . .  
321 gms. acorns, hulls 14865-66. . . . . . . . . . . . .  
Totalfed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Residue 2170 gms. No. 14869 (cobs). . . . . . . . .  
Eaten. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excreted 1295 gms. No. 14857.. . . . . . . . . . . . .  
Digested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ground cobs eaten.. . . . . . . . . . . . . . . . . . . . . . .  
Digested from ground cobs. . . . . . . . . . . . . . . . .  
Acorns eaten.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from acorns. . . . . . . . . . . . . . . . . . . . . .  
Percentage digested. . . . . . . . . . . . . . . . . . . . . . .  
Sheep No. 2- 
Total fed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Residue 1820 gms. No. 14868 (cobs). . . . . . . . .  
Eaten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . .  Excreted1172gms.No.14858 
Digested.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Ground cobs eaten.. . . . . . . . . . . . . . . . . . . . . . .  
Digested from ground cobs. . . . . . . . . . . . . . . . .  
Acorns eaten. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Digested from acorns.. . . . . . . . . . . . . . . . . . . . .  
Percentage digested. . . . . . . . . . . . . . . . . . . . . . .  














































































































I gen free 
extract. 
1660.1 
588.4 
150.7 
2399.2 
1170.3 
1228.9 
667.6 
561.3 
489.8 
279.5 
739.1 
281.8 
381.3 
2399.2 
1004.5 
1394.7 
611.7 
783.0 
555.6 
317.1 
739.1 
465.9 
63.04 
50.59 
